Current research on fear of crime reveals a recurrent theme of disorder in explanations of fear of crime and perceptions of security. This disorder is scalable, ranging from proximal cues associated with specific encounters between people or defined micro locations through to distal feelings of fear about areas, activity nodes, or major pathways. The research presented here compares two samples (n = 235) of businesses surveyed during the summer of 2012 in Grandview-Woodland, a diverse neighborhood, in the City of Vancouver, Canada. A visualization technique is presented to demonstrate how aggregate cognitive maps about perception of crime can be created and used by civic agencies when determining strategies aimed at reducing fear of crime. The results show that although both samples are taken from the same geographical neighborhood, their specific location within the community generates two very distinct perceptual patterns. Differences between the impact of proximal and distal cues on perception is explored. Other variations in perception are studied including differences between males and females, business owners and employees and those who have been victims of property crime versus personal crime. The results are presented and future research directions discussed.
Introduction
Business communities are unique in their experience of the urban domain. They occupy both social and physical spaces that present different opportunities for victimization. Understanding these dynamics and implementing crime prevention strategies that mitigate victimization can help to foster healthier business communities. In particular, the perception of crime and disorder can instigate adverse feelings and generate fear thus altering how people behave in the urban domain potentially increasing subsequent victimization. The research presented in this paper aims to discover perceptual variations within a business community located in Grandview-Woodland, Vancouver, Canada.
While there are numerous factors that impact perception of crime such as age, gender, ethnicity, social economic status and level of education, the spatial dynamics of perception of crime can elicit new information about this phenomenon [1] [2] [3] [4] . In particular, spatially locating perception of crime within business communities can be done using a mapping technique in which either employees or business owners working in a particular neighborhood are presented with an area map, and then asked to indicate the area(s) where they perceive there is a higher level of crime. Precision in defining specific places depends on multiple factors including the size of the study area and the individual's relative knowledge of local problems. Visualizing this geographical information can improve clarity and assist civic agencies and urban planners to enhance security plans thus assisting business communities in improving safety within the neighborhood.
Public disorder generates environmental cues that impact individuals when navigating their environment in particular at the pedestrian level. Studies on disorder such as those conducted under the Broken Windows theory have shown how individuals within urban communities are affected by public disorder [5] [6] [7] [8] . Disorder encompasses both the physical and social manifestations of human behavior in the urban environment that are generally perceived as problematic. Studies have also shown how markers of disorder are both linked to fear and the perception of crime and can therefore influence pedestrian behavior [8] [9] [10] [11] [12] [13] [14] [15] . Individuals in vehicles experience the environment differently depending on their knowledge of an area and the disorder cues that are impactful to individuals in vehicles are scalable to those experienced by pedestrians [13] . For example discarded syringes or condoms can be seen by pedestrians, but not by vehicle commuters. For pedestrians, tpublic disorder cues can act as a warning to crime problems such as public drug use, drug trafficking and solicitation.
Distal and proximal perception can be used to analyze the spatial distribution of perception of crime in the urban domain [16] . While these terms can describe the actual physical distance, they can be expanded and used to further explain proximal experiences of disorder, such as aggressive panhandlers outside the respondent's business, and the impact of distal landmarks such as mass transportation hubs. From a perception of crime and disorder perspective, proximal perception would be varied at the individual level and dependent on personal experiences and location of experiences, whereas distal perception in the aggregate may form very structured patterns centered on known areas and landmarks.
No published research explores the mapping of perception of crime and disorder in the business community. Geographic information systems (GIS) are an effective method of visualizing a particular problem [11, 12, 17, 18] . From a theoretical perspective, problem exploration through detailed visualization can lead to a better comprehension of the core elements that formulate a particular situation. Hotspot mapping that identifies concentrations of crime are usually represented using Kernel Density Smoothing to transform address level data to surface data. This technique has been used extensively in the policing world, yet it has almost uniquely been applied to reported crime data [19] .
On the other hand, the mapping of crime perception may yield promising results [20] . In particular, business communities can benefit from this type of exploration because it helps to expose local dynamics and problems related to perceptions of security within the specific context of businesses. This paper explores a community survey approach and a visualization technique that can be used to analyze composite fear maps generated from drawings such as those shown in the following figures. This paper also presents a theoretical framework grounded in environmental criminology for the cognitive maps of fear produced by business owners and employees.
Theoretical orientations
Environmental criminology concerns itself with the everyday effect of the urban environment on the people who populate it. Perception of crime and security can be explored using principles from environmental criminology that are most often applied to criminal activity and events. The following theories are most often used to explain perception of crime and feelings of security within the analysis of space and time [21] :
Routine Activity Theory Rational Choice Theory Geometry of Crime Pattern Theory
Routine activity theory
The Routine Activity Theory suggests the minimal elements for a criminal event to occur are a motivated offender, a suitable target and a non-capable guardian, but the inclusion of these elements does not mean a crime will always occur [22] . Furthermore both motivated and unmotivated individuals may commit crimes depending on the situation.
Within the context of perception of crime, this theory can be used to explain both perception of crime and feelings of security: individuals conduct their daily routines and during these activities, they are presented with situations where there is a perceived motivated offender and a lack of capable guardianship. The interaction of the three elements that form the Routine Activity Theory (victim -offender -location) can trigger a crime occurrence, but also create a fearful situation.
The temporal aspect of human movement is of particular importance because certain activities have to occur at a certain time and through a defined space. This is especially true within business communities where owners and employees have to commute to a designated place at a defined time. When locked into certain routes and times, individuals may feel more vulnerable within their environment [10] . When mass transportation is part of these movement patterns, the relationship between the transit system and the urban domain surrounding this system can create complex urban dynamics [12, 23] .
From the routine activity perspective, perception of crime at the aggregate level will occur where there is an intersection between human movement patterns in the urban domain, reduced guardianship and increased public display of criminality. This is both location and time specific as this theory includes the temporal dimension as the intersection of the three elements must occur in both a geographical place, and in a temporal space [22] .
Furthermore, businesses owners and employees can play both the role of capable guardian and at the same time supply suitable targets in the environment. Therefore, these individuals are likely very attuned to the daily routines of neighborhoods as business owners and employees form an integral part of these routines and can also interrupt or intercept the routines that trigger crime occurrences.
Rational choice theory
The Rational Choice Theory assumes that individuals are rational and a decision-making process occurs prior to the commission of an offence. When individuals find themselves in a position to commit a crime, they will weigh the situation, considering both the potential risks associated with the act and the benefits resulting from the act [24] .
This theory can be reversed and applied to people operating in the urban domain and who are making choices about activities and the potential victimization related to these choices. When presented with alternatives, the person in the potential victim position relies upon rational choice. There is a choice impasse when people are locked into a route and cannot make a rational decision to practice avoidant behavior [10] . These would be situations where the person engaged in the activity, is aware of the potential ramifications of his or her actions, but has few choices in relation the chosen activity. The individual in fact, is locked into a choice where crime avoidance is difficult and where victimization is probable. Mass transportation hubs are a good example of a choice impasse because people are reliant on this form of transportation and quite often do not have a viable alternative [4, 25] . Therefore, they are locked into going to a very specific area even though they may be fully aware of potential victimization.
Within the business community, owners and employees are locked into many circumstances both temporally and geographically. The location of businesses determined by client base, and there are other factors some of which beyond their control such as problem premises near by or macro urban planning decisions that impact micro business communities. Owners and employees are guided by temporal patterns usually occupying regular business hours thus forecasting potential victimization. These factors are imbedded in individual decision making processes that guide how these individuals behave and perceive their environment.
Geometry of crime
Geometry of Crime Theory is based on human geography where decision-making about criminal offending is related to urban spatial dimensions. The environment produces cues that offenders pick up on and translate into perceived opportunities [21, 26] . Offender movement patterns should not be assumed to differ considerably from the movement of the non-criminal population [27] . At the aggregate level, crime will be concentrated in locations where there is a convergence of environmental factors that relate to the general movement of offenders with the availability of suitable targets [28] .
This theory can be applied to the perception of crime. Individuals in society have activities bringing them from one location to another. As people go through daily routines they develop an activity space that is related to an awareness space. However, rather than concentrating on perceived opportunities for the commission of a crime, they will develop an awareness around perceived opportunities for victimization. At the aggregate level, cues that generate the perception of crime may emanate more strongly in some areas and be linked to very specific displays of criminality and disorder.
Business owners and employees can be particularly attuned to perceived opportunities for victimization. For example, they may know and recognize prolific shoplifters operating in the area and be scanning customers looking for these individuals. Indeed, they are often in possession of viable targets and by virtue of this role are placed between potential offenders and their targets. As such, they can become more perceptive of cues in the environment that attract potential offenders. Their perception of the environment, especially near their place of employment is likely more intense and detailed as it may serve as a protective mechanism against victimization.
Crime pattern theory
The offender's awareness space is a geographical area surrounding travel paths that go between places such as a home, work or entertainment locations [21] . As the offender travels from place to place, they receive cues from the environment assisting them in the identification of suitable targets [28] . Offenders build an offending template taking into account these factors and eventually, this template stabilizes and becomes fixed, therefore leading to the predictability of offending patterns [28] .
This theory can be inversed and applied to the perception of crime and rather than developing crime templates, individuals who act in a protective manner develop safety templates [20] . The term safety template is defined here as a new concept based on the concept of crime template formulated in Crime Pattern Theory. While a crime template is linked to the awareness space of a specific offender and used in criminal offending, individuals who navigate the urban domain and want to avoid victimization form safety templates [20] .
Individuals in urban places travel from one location to the next in their daily routines and create awareness spaces around these travel paths. They will read cues in the environment and develop cognitive maps that include the information emitted from the environment. Feelings of safety and security will vary throughout the course of their travels depending on the cues they receive and how these relate to the locations they are attending. Over time, these cues will form fixed safety templates with some predictable cues and others linked to specific places or activities [20] . Within the safety template individuals will have both distal and proximal experiences with crime and disorder that will tie into their perception of crime. Distal experience will centered on areas where crime and disorder are more likely occur, whereas proximal experiences are individualized and defined through daily routines.
Business owners and employees often have regular travel patterns to and from their work environment. They can also have a strong sense of their micro work environment. As these patterns evolve, feelings of safety in the workplace can be liked to a workplace safety template and new or different cues an indication of potential victimization.
Summary of theory
These four theories help define how perception of crime and feelings of security are displayed in the geographical urban space. While at the aggregate level there exists generalized patterns of perception within the urban domain, subcategories of individuals will experience the environment differently as the places where they reside, operate businesses or travel to work may vary significantly from the norm. Understanding these variations in perception and fear of crime can improve crime control techniques and assist in urban planning decisions [29] . Therefore, determining the specific perceptual dynamics of subcategories of individuals within the business community can assist in enhancing feelings of security in the urban domain. Within the business community, these theories help to understand the unique perceptual patterns of these individuals.
Research study

Survey instrument
The instrument used for this business survey was originally developed and implemented in 1997 by the GrandviewWoodland Community Policing Centre (GWCPC), located in Grandview-Woodland, Vancouver, Canada. The purpose of this survey is to gauge local perception of disorder problems occurring in the neighborhood and how this relates to perception of crime. The survey is designed so it could be filled out in a short amount of time. Therefore subjects can be polled on the street, in parks, at community events and business owners and employees with limited time would also be compelled to complete it. On the front of the survey, there are 30 questions about quality of life issues in the neighborhood varying from significant disorder problems such as aggressive panhandling to issues likely considered positive community attributes such as mural and outside café seating [20] .
The back of the survey contains general demographic questions such as age, gender, location of residence as well as questions about victimization. At the bottom of this page, a map is included and respondents asked to circle the area on the map where they feel there is the highest level of crime. This survey instrument was implemented on several occasions including three times in Grandview-Woodland (1997-2007 -2010) . The 1997 and 2007 version of this survey remained identical as the purpose was to gauge differences that occurred in this 10 year period. The 2010 survey instrument was modified to include current issues affecting the neighborhood as reported to the GWCPC. The business survey instrument that was implement in this study utilized a similar format and the questions modified to reflect the business perspective as reported to the GWCPC.
The instrument was also modified to represent the needs of three other Vancouver communities and subsequently implemented. The survey results have guided community policing efforts and civic decisions in these neighborhoods [20] .
Survey implementation
In 2012, the GWCPC wanted to obtain more detailed information on the business community in the GrandviewWoodland neighborhood so that specific programming could be develop to address their safety and security needs. The survey instrument was the same as the previous implementations containing 30 questions on the front, and demographics with a mapping component on the reverse. This business survey was distributed to every business in the study area. Figure 1 shows the study area. It is 4 km from the centre of the study area to downtown Vancouver.
The Grandview-Woodland neighborhood is 448 hectares large and contains a mix of land use including residential single family and multiple dwelling, industrial and commercial. The neighborhood is anchored by Commercial Drive where there are multiple shops, cafés, restaurants and pubs. There is a community center in the middle of this neighborhood and at the time it was built, was one of North America's largest facilities containing a high school, elementary school, library, and recreation center designed to accommodate the very mixed population in this area. This community center is adjacent to Grandview Park that covers a one block area and is a focal point. The southern part of this neighborhood contains the largest public transit station in British Columbia where two A Skytrain routes connect and funnel into cross-town buses. The Skytrain is a light rapid metro system that is mostly above ground and elevated servicing the metro Vancouver region. The northern part of Grandview-Woodland is predominantly industrial.
The composition of this neighborhood creates two distinct business communities within the same geographical area. The first community is located on Commercial Drive. This area attracts people to businesses for entertainment and shopping, and is used by both local residents and people coming to the area from elsewhere in the city. The second business community is located off Commercial Drive with most business in the northern section of the study area. This business community is more industrial based offering specialized services. The survey was implemented with the intent to target these two distinct business communities. Half the sample was taken from businesses located on Commercial Drive. The other half was taken from businesses located off Commercial Drive. Businesses included in the study were street accessible and open to the general public such as grocery stores, specialty shops, pubs, cafes and restaurants.
Surveys were hand delivered by a GWCPC volunteer to every business located in the study area. This occurred during regular business hours from Monday to Friday between 9:00 AM and 5:00 PM. The completed surveys were collected a week later. Businesses that did not complete their survey were given an additional three days. This process occurred over two months (July and August) during the summer of 2012. Respondents were asked to complete this two-page survey that included 30 questions about crime and disorder in the neighborhood on the front page, demographical information on the second page, with a map of the study area where respondents were asked to circle the area they felt had the most crime.
As a result, 236 surveys were delivered with 99 completed surveys collected from Commercial Drive, 135 completed surveys collected from businesses off Commercial Drive. Two surveys that were delivered were not returned. This means that of the 236 surveys delivered and 234 were completed. This represents a 99.1% completion rate with 99 surveys in this study collected from the business community on Commercial Drive and 134 from businesses off Commercial Drive. The perception of crime mapping data from the surveys in this study is analyzed and presented in this paper.
Perceptual business data and GIS analysis
The completed surveys were analyzed and those with a completed map extracted from the sample. There were 47 crime perception maps completed by businesses located on Commercial Drive and 49 crime perception maps completed by businesses located elsewhere in the study area. The polygons drawn on the maps were manually entered and digitized using ArcGIS.
The polygons where then run through the raster function using a program loop to maximize this process. This program loop is described in Figure 2 . Through this process the polygons were divided into rasters 10 by 10 meters squares. The raster function was selected as the most precise way to transcribe the drawn polygons into an analytical method of visualization. The 10 by 10 meter size was selected because it is small enough to capture both the smallest drawn polygons while at the same time providing incremental variation at the aggregate level when multiple polygons are overlapped. 
Results
Perceptual business maps
The survey was implemented over a two-month period, July and August 2012. This lag in the survey implementation occurred as a result of the systematic hand delivery process through a trained volunteer. The goal was to obtain a high survey retrieval rate, which in this study is 99.1% of surveys delivered were collected. This time lag may impact results as experiences of crime and disorder will have varied throughout the study period. However, it should be noted that during this study period many factors remained consistent including the seasonal impact on street life, crime and disorder.
The two perceptual maps represented in Figure 3 show very distinct patterns. This first perceptual map compares the cognitive maps from businesses on Commercial Drive to businesses located off Commercial Drive. The average distance between the businesses on Commercial Drive to the Skytrain station is 1195 meters whereas this distance between businesses off Commercial Drive and the Skytrain station is 1518 meters. The average distance to the Skytrain station is of importance to this study because results from previous studies using this survey instrument show a significant hotspot around this station [27] . Therefore this station may have greater impact on the businesses that are more closely linked to this place. In particular, the businesses on Commercial Drive are directly tied to this location as this street extends to the intersection where the Skytrain station is located.
In Figure 3 , two hotspots emerge in this map of businesses located on Commercial Drive. The first hotspot is located where the majority of surveyed businesses are located. The second hotspot is located at the south end of the study area and is substantially more pronounced with over 40% of respondents selecting an area covering 43,800 square meters. This area contains a mass transportation hub that connects two Skytrain lines and feeds express buses that travel along a major thoroughfare that bisects Vancouver. Commercial Drive is pedestrian oriented where public disorder is more prominent both the street activities and the influence on the Skytrain station impact perception of crime for these businesses.
The businesses off Commercial Drive display a significantly different perceptual pattern and select a very different area. Unlike businesses located on Commercial Drive, the focus is less concentrated at the south end of the study area where the major transportation hub is located. Rather, these businesses select a more diffused area located in the northwest sector. This is an area that is predominantly industrial where there are fewer walk-in shops and residences. These businesses are less affected by the residual effect of the Skytrain area and more aware of the potential crime problems relating to the industrial section of the study area.
The average surface area of the drawn polygons for businesses on Commercial Drive is 197,366 square meters whereas business off Commercial Drive on average are larger drawn polygons 235,565 square meters. It is also interesting that the distance between the respondent's business and the respondent's drawn polygon is closer from businesses on Commercial Drive -651.2 meters between the business and the drawn polygon -versus 704.4 meters for businesses off Commercial Drive. Figure 4 displays the perceptual patterns for business owners and employees. These two vary significantly with employees more focused on the transit hub and business owners selecting two predominant areas. As well, employees pick a more concentrated area likely associated to generalized movement patterns linked to mass transportation. While business owners appear to have a perceptual pattern more likely associated with vehicle-based transportation. Future perception survey should take into account primary transportation mode as part of the data collection. Figure 5 explores the difference between male and female respondents. In this case, females have a much more condensed perception of crime located at the Skytrain station. Over 40% of these respondents selected a very small area at the intersection of Broadway and Commercial Drive where this transportation hub is located. Males, on the other hand, seem to have a more diffused perception of crime and the two hotspot split between the northern section and the Skytrain station. Several hypotheses could explain these differences that could be further researched. The northern section of the study area is predominantly industrial and would not be travelled as much on foot. Given this is a business study, the male respondents might be more likely employed in this area, utilize vehicles to attend and therefore familiar with the crime dynamics in this location. Whereas the female respondents more likely to be employed in the businesses on Commercial Drive and therefore more likely to access the Skytrain. Future iteration of this study should include questions about mode of transportation in order to further explore this hyposthesis.
A second hypothesis may be related to the formation of safety templates and gender differences that can occur in this formation. Safety templates are formed during routines activities and experiences with crime and disorder cues. These experiences can be varied and include real experiences, perceived risk, and can be supplemented by information gathered in the media or through social ties. For the females in this sample, the Skytrain station may be a very defined crime generator with intense resonance. Therefore this location may emanate very strongly in the aggregate and demonstrate how locations can become fixed within a safety template. Future research could delve into these differences to explore how different locations or landmarks can factor into the gendered formation of safety templates. Figure 6 compares respondents who were victims of property crime to those who were victims of personal crime. These are two different perceptual patterns. Respondents who were victims of property crime continue to focus on the Skytrain station. Comparatively, victims of personal crime have more diffused perception likely associated to their personal experience. It should be noted that very few respondents (n = 18) were victims of personal crime.
Finally, Figure 7 demonstrates another method to visualize these results. Since the raster function is utilized in the analysis, it is possible to create an accurate street chart to further explore variations in perception. The raster size of 10 meters by 10 meters allows for an accurate interpretation of results at the neighborhood level. This Figure 7 clearly shows that significant difference between these two business communities. Businesses on Commercial Drive are much more focused on the Skytrain station and the main shopping area. Whereas business off Commercial Drive appear more concerned with the northern section of the studies area.
Conclusion
Heightened perception of crime can have a negative impact on business in general and reduces feelings of security for business owners, employees and clients. The results in this study show a heightened perception of crime that is both proximal and distal. These two distinct business communities select a proximal area close to the majority of the businesses in the sample while at the same time selecting a distal area located at a mass transportation hub. Future research should focus on furthering this spatial analysis by looking at how these two business communities differ in their experience of disorder. In particular, the responses from the 30 questions about crime and disorder included in this survey could be compared and used to further understand the perceptual patterns.
This study supports the theoretical propositions founded in environmental criminology. Indeed, proximal perception is individualize and linked to cues in the environment while distal perception associated with routine activities that form aggregate patterns of perception as related to the generalized movement of citizens in the urban domain. In order to enhance feelings of security within the business community, civic agencies need to optimize their strategies along well-travelled routes while also addressing the local needs of micro business communities. These strategies should include measures that mitigate the effects of disorder associated with mass transportation that also impact pedestrian based streets such as Commercial Drive.
In particular, the concept of safety templates is introduced in this paper. These varied perceptual patterns indicate that variations can be linked to a number of factors including the location of the business, the work function in the business, gender, prior victimization as well as other factors not included in this instrument. Future research needs to further define and explore the concept of safety templates as this could assist in formalizing this concept and transforming it into a preventative strategy that can be shared within the business community. The concept of safety templates can be improved on in future research to determine the relationship between place of residence and place of employment. As well, the respondents' characteristics could help in describing the various factors impacting the formation of safety templates.
This study shows how two very distinct patterns emerge with one micro area linked to the businesses surveyed on Commercial Drive where there is high pedestrian traffic, and the other area connected to an industrial zone where other problems create a more diffused sense of perception. Future research will focus on extracting more precise information on the areas selected, including the associated movement patterns of the person drawing the map, additional testing of the fear generating cues, and the relationship of these factors with actual crime in the area. This will help to further elucidate environmental factors that trigger a heightened perception of crime and with further testing could lead to a business fear generation measurement tool to be used by police and civic agencies.
